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FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
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(54) CnOCOB M3rOTOBJlEHMH JIEfiHEPOB 
(57) Abstract 

Mcnonb30BaHxae: o6pa6oTKa MerajmoB naB/ieHMeM. b uacTHOcrm. o6pa6oTKa mctojjom xonoflHOM 
nnacTOHecxoit He^opMatpai. Cyrr^iocTb traoopereHHa: jraroTaBTTHBaioT floe ^eram* - TpytSy w o6onouKy io 
Ma-repnanoB c paaroruHbeu npe&e/iOM ynpyrocTH. Co6npaioT ynoMmryrwe act ami iryreM ycraHOBKH Tpy 6bi b 
o6anotXRy c 3a3opow. riocne coopKH nnacniMecKoft ppfyopuaisjm nojjBepraiOT Aeranb, raroTOBneKHyjo H3 
ueranna c MCHbnmM npe^enoM ynpyrocni. 2 wi. 



Description [OmrcaHve H3o6peTcnaqJ: 



M3o6pcTCHMe othochtch k xanoflHOH o6pa6oTKe Merannoe nnacTiraecKHM A e 4 >0 P MH P 0BauMeM H worner 6hm 
Mcnanb3OBaH0. HanpuMep. pjih raroroeuieHMH neKHepoB nnn hmjb*hdj>ob mTaHroBbix He<J>THHbix Hacocoo. 

M3BecrcH cnoco6 H3noroancioi« jiewnepoo. cornacwo KoropoMy tohkoctchhslh Tpy6a BCTaa/iHeTcn b 
o6ononKy c 3a3opoM |1| Ma&py HapyjxiioH noBepxnocrbio Tpy6bi m BHyTpeHHCM noeepxHocTbio oocjiohkh 
MMeercn 3a3op. 

He^ocraTKOM npnae^eHHoro cnoco6a HB/inercft Hannwe 3a3opa MOK.qy TpyooH m o6onoMKow, npHBo^Hmero 
K cmuscBioo mccTKocTH /iciiMCpa, a d HCitoropbix cnynanx, nanpuviep, rrpu rororooncuHM unroampoB 

ne^THHbix Hacocoe M3 JieAHepoB. 3a3op 3HamrrenbHo cmuKarr KanecrDO nocneAywmcM onepaujm 

ynpOMHCHMH BHyTpeHHCM DODepXHOCTM UHJTHHJHJa a30THpOBaHJfCM. 

M3BecrcH cnoco6 H3roxoancHHH ncitMcpoB, corviacHO KOTOpoMy HapyjKHyio noBepxuocTb Tpy6br m 
BHyrpcHHioK) noBepxHOCTb o6ojio^kh H3POTaBJmBaioT kohhhcckkmh |2I HeflocraTxoM BbnncormcaHHoro 
cnoco6a HBnweTcn to, uto oh cnoHttibrit b ocyn;ecTaneHHH. GnoxHocrb npe^craarweT H3roTOBneHne 
conpHraeMbtx noBepXHocreM m6o Tpe6yercH crporo comacoBaTb ojjHoocHocTb kohhmcckoh BHyrpeHHeM 

no BepXHOCTH 060JIOMKH C KOHHMeCKOM HapyjKHOH noDepXHOCTbio Tpy6bi. 

Taxmc M3BCCTCH cnoco6 H3roToaneHHH neKHepoB, coraacHO KOTopoMy nocne c6opKH Tpy6bi c o6qjiowkom c 
HeKoropbiM 3a30pOM no conpftTaeMbtM noBepxHOCTHM, neftHep noADcpraioT arrro<J)peTtfpo oaj ouo (cM.TaM me 
crp.38) {31 t. e. nnacrowecKOH ^e^opMaqwH Tpy6w c ufimjo ycTpaneHMH 3a3opa Mew^y TpyooH m o6ojio*ikoh , 
H o^HOBpeweHHoro ynpoHHeHMH Tpy6bi. 

Hc^ocTancoM roeecTHorx) cnoco6a roroTOBJiCHMH jicfecpoB hbtihctch to, mto npn cKpennemiH neHHepoB 
nocpe^cTBOM imacriraecKDfi fle^opMauHH o^hoA M3 /jeranef! neftHepa (o6ojioukh hjth Tpy6w). He 
ywHTbiBaxrrca McxaHnwecKHC cBoucTBa MCTaaaoB, hto He no3BonaeT o6ecnemrrb Ka^iecTBeHHoro , 
6c33a3opHoro cKpenncHHH Tpy6bi c o6ono*iK0H w, Kax cnencTBwe, npHBonMT k HH3KOMy KanecTBy MOflemiH b 
uenoM. 

Hanprcuep, npn roroTOHneHHH UPuraH^poB HeijrrHHbDC mraHTOBbix nacocoB H3 cKpenjieHHbZX jieHHepoo, r^e 
Tpy6a H3roTaanHBaeTCH m BbicoKonerHpoBaHHOM asoTMpyevioM crami . a ofSononKa ra HMOKoyrjieponwcroM 
crajiM, H3-3a BbiuieyKasaHHoro HenocraTKa b npouecce aooTMpoeaHiiH nHJiMHnpoB H3 3a3opa Bb^ennioTcn 
raobi, npenHTCTByjoEqwe HopMajibHOMy npoTeKaiooo npouecca a30THpoBaHHH, d pe3yjifaTaTe nero pcoko 
B03pacraer BpcMH a30TnpoBaHHH h ctauKaeTcn Ka^ecrBO a30THpoBaHH« noeepxHOCTH upmmjfpa. h Hacoca b 
uejioM. 

3a^aMCM H3o6pereHHH hb/ihctch paspaooTKa cnoco6a roroTOBJieHMH zieMHCpoB, o6ocneHKBax>inero 
Ka^ccTBCHHoe 6e33a3opHoe coenHHeHHe Tpy6w c o6ojio^kou h noBbiineHne k6ctkoctm neuHepa. 

YKasaHHbiH TexHMHecKMH pc3y/ibTaT flocTMraexcH tcm, trro npn H3roTOBneHHH jieimepa, Bxnwtiaioa^ero 
MoroTOBJieHMe nsyx ^eranew Tpy6w h o6ojioukm h c6opKM hx npyr c npyrow c 3a3opoM v cornacHO 
H3o6pereHHK} nnacnwecKOMy ^e^opMHpoBaHHio no^BepraioT nerajib, HoroToaaeHHyio 113 Meranna c 
MeHtmHM npc^ejioKi ynpyrocTM. 

Pe3yjibTaTOM peuxemtH nocraBneHHOft 3a,RauM tmnnerrca to, »rro npn bo3Acmctbmm Ha flcranb, 
loroTOBJieHHyio W3 Meranjia c ueHboiKM npe^cnoM ynpyrocrw Mepe3 Hee mu B03^eMCTBycM Ha jjeranb c 
6om>aaaA npc^enow ynpyrocrxt. 

nocne CHHTHH Harpy 3km b neTarat c KieHbomKi npe^enoM ynpyrocTM ocraioTCH ocTaTOMHwe im acTHMccKMe 
n;e4K>pMauMH. a Rrrajit> c 6onbiincM npe^enoM ynpyrocTM npMMer cboh nepBOHauanbHbie pa3Mepbt m 
6eo3a3opHo npunjuKer k conpHraeMOM noBepxHocni ynpyroii «eranH. 

Ha <J)Hr. 1 H3o6pa»eH cnoco6 coeniaieiiHH /leitnepa. b kotodom ooanouxa raroToaneHa H3 Mcrajuia c 
MCHbUDfM npcfltnoM ynpyrocTM, a Tpy6a M3roroBneiia H3 weraana c 6ojibnno*« npeAenowc ynpyrocTM; Ha 
<Jht.2 cnoco6 coenHHeioiH newHepa, b kotodom o6ojioHKa M3POToaaeHa 113 vierajura c oojibmwM npe^enoM 
ynpyrocTM, a Tpy6a M3roroBneHa H3 werajuia c MeHbuiMM npeAenoM ynpyrocTM. nevmepa loroTaB/iHBaiOT 
cneAyxuuHM o6pa30M. 

rieppoHawanbHo M3rx>rannMBaioT ooanoMxy I. nocne 3aMepa BHyrpeHHero ;;MaMCTpa o6ojiohkm 1 
o6pa6arbiBaioT no HapyjjaioM noBepxHocTM Tpy6y 2, o6ecncMHBaA rapaHTMpoBaHHbOf 3a3op ucxpy 
conpRraeMbiMM noBepxnocrnMH. nocne c6opKM o6ojio^km 1 c Tpy6ow 2 neraiep nocrynaer na onepauHio 
CKpcnneHHH. CKpenneimc ocyiu,ecTBJiHeTcn nocpcACTBOM ^eiJwpMauHM o^uom M3 conpHraeMbiX Reranch 
o6ojiomkm 1 h/im Tpy6bi 2. flctJiopMauHio mo who npoBonuTb npH noMomw BbicoKHX ^aaneHHM jkmakoctm, 
pa3oo, cnocoooM kobkm. o6xaTKM. p^opHOBaHMH wjih npyrux cnocoooB. 

Ha <t>wr.l noKa3an oppii M3 B03M0^KHbtx BapuairroB cKpennemin newnepa. b kotodom ooonowa 1 



rororoaneHa M3 Mcra/uta c MeHbmHM npc^cjiow ynpyrocmi, a Tpy6a 2 m Mcranna c 6anbinnM npegenoM 
ynpyrocTM. B npMBe/jeHHOM cnyuae nnacmwecKofl pptyopuaistm noflBepraxrr oGanonKy 1. An*i 3Toro ua 
MCTanxiopcsyD^eM ofopyjtoBamm. HanpHMcp, rx>pH3oirranbiiO-pacTO^HOM craHKe b BepivnojKHOfi 6a6Ke 
mpfiJTUH. no ocm cranxa ycraH aarutBaioT o6KaxH0ii MHCTpyMcirr c nc^opMHpyiomKMH pojTKKaxcw 3. B 
cre6cnb craHKa ycraHaaniiBaioT onpaBKy 4, Ha KOTopow nocpeflCTBOM inra^Ta 5 aaxpcn/LHioT jiewHcp. 

riocae HacrpOMKH pfi$opKaipyK>uspix partHKOB 3 Ha paoMep M€Hbme HapyxHoro /jMaMerpa o6onotoui (paGMep 
no ^e4>opMHpyioinwM parotKaw onpeflcnHercH sKcncpuMCHTanbHo, b 3aBMCnMOCTH or /niaMerpa Jieimepa, 
Tonir^wHbi ctchok o6ono*nui 1 ii Tpy6bt 2 u MexaHiwecKMX cboActb MeTanna) pacKaTHOMy HHCTpyweirry 
coo6u;ajoT spamaTcnbHoe abmjkchhc V, a JiefiHepy nocrynaTenbHoe S, BbmarmHioT nnacTHMecKyio 
Ae<t>opMaqKK> o6ojioukh 1 h ynpyryio /;e<{>opMauwio Tpy6bi 2. 

B CBH3H c paa/mmibiMH MexamnecKHMii cBowcTBaMH uera/uioB o5cjioukm 1 it Tpyo"bi 2 b o6onotiKe 
npoH3ofl^yT nnacTOMCCKHc AetJwpMaijHH, b pe3y/ibTare mcto HapyjKHbrif a BHyrpcHHUM ^taMeTpw 
yweHMnaTCH, a b Tpy6e 2 nporooHjjyT ynpyrwe ^eaJwpMaijwH, rjje nocne chhthh narpy^RH napaMerpbi 
Tpytiw BOOBpaTHTca b nepBOHauanbuoe nojioweirae, npw otom, nporooHfleT 6e33a3opnoe h KanecTBeHHoe 
CKpenneHHe jietaiepa. 

Ha $mi\ 2 K3o6paxeH o;ncn H3 bo3mohlhwx sapMairroB CKpcnneHHH jieMHepoB. b kotopom o6onoHKa 1 
loroTOB/ieaa ro Meranna c (xxnbmuM npeRenoM ynpyrocTM, a xpy6a 2 M3 laerajuia c MeHbim fM npe^enoM 
ynpyrocTM. 

neimep ycraHaBnuBaiOT Ha nporwKHoft craHOK c ynopou b npucnocoojieHiie 6 o^hhm ra Topi;eB. B 
OTBepcTwe Tpy6b* 2 bbo^ht onpaacy 7, Ha Bbixojj a Koxopyjo BBopawBaioT nopn 8. JJopH no HapyxwoMy 
^uaMerpy BbmomieH Ha pa3Mep oonbrne pa3Mepa BHyTpeHHero RuaMerpa Tpy6bi 2. Bonrama HaTnra Aopua 
8 b oTBcpcTHM Tpy6w 2, KaK w b npeflwflymeki cjiynae, onp^enHeTCH 3KcnepnMeHTajibH0. Ilpw hk/houchmm 
onpaBKH 7 no^a™ S npouaBOAHT nJiacTHHCcayio Ac4>opMaa>no xpy6w 2 m ynpyryio j;e<|K>pMaunK> o6onoqKn 1. 
npHBo^HmMX k 6e33a3opH0My m k awccTBCHHOMy cKpenneHMK) ooonoxnoi 1 c Tpy6oft 2, KaK h b npcRbijjywpM 
cny^ae. 



Claims (QopMyna M3o6pereuH*il: 

Cnoco6 JoroToaneHMH jieftHepoB. Bmnouaiomwfl w3roroaneHHe TpytSbi h o6onouKw. ctfopny wx ppyr c apyroM 
nyreM ycrraHOBKM xpy6u o o6ajiom<y c oaoopoM h nocneflyxrajee imacrifxiecKoe Ae<Jx>pMMpoBaHHe o/jhom io 
co6paHHUX Reran efi, oTjnwaiouiHMCH Tew. irro Tpytfy h o6ano*my M3P0TaB7iHBaioT ro MerajuioB c paoHBtM 
np^enoM ynpyrocro, a nnacTiraecKou ^e^opMai^of nofloepraioT flerant>, H3PoroBneuHyio M3 Meranna c 
MeHhmHM npcflcjiOM ynpyrocni. 



Drawing(s) IMepTcacMj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin- walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure; and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residua] plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of ■ ,i 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig.l 
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Fig. 2 
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